. Close-up stereo views of ADP and HC-3 co-crystallized with ΔN-ChoKα1 (A) and ΔN-ChoKβ (B). Adenine nucleotides, HC-3/Pho-HC-3 and their interacting molecules (Mg, SO 4 , and water molecules) are shown within the sigmaA weighted F o -F c omit map (blue) contoured at the 2.5 σ level. The key residues surrounding the nucleotides are marked and represented in stick mode, color coded as in Fig. 3 . The bound nucleotides and HC-3/Pho-HC-3 are shown as yellow sticks. Mg ions (named here 1 and 2, respectively) and water molecules (w) are shown as violet and blue spheres, respectively. The secondary structure elements including the nucleotide-binding loop are colored cyan and partially disordered in ΔN-ChoKβ (B). In the active site of ΔN-ChoKβ (B), both coordinates of ADP and AMP were modeled with half occupancy based on the electron density.
To test if ΔN-ChoKβ has an ability to produce ATP from ADP, similar to that of adenylate kinases (ATP and AMP generated from 2 ADP), the protein sample was incubated with only ADP (5 mM ADP, 5 mM MgCl 2 , 50 mM KCl and 340 µM ΔN-ChoKβ in 50 mM HEPES (pH 7.5)) for up to 20 hours and no ATP was detected after separating the components of the reaction mixture on HPLC (bottom panel). (Fig. S1 ), both coordinates of ADP and AMP were also modeled here with half occupancy each. At the bottom, a zoomed-in stereo view of the phosphorylated region of Pho-HC-3 is shown. A, scheme for an equilibrium state between hemiketal and hydroxy ketone forms of the oxazinium ring in the HC-3 molecule. The red arrows indicate electron movements. In the hydroxy ketone form, the hydroxyl group that mimics that of choline in the catalytic core is colored blue. B, close-up stereo view of the choline-binding pocket in the ΔN-ChoKα1•ADP•HC-3 crystal structure. Bound HC-3 (yellow) and its surrounding key residues are represented in stick mode and colored as in Fig. 3B . C, close-up stereo view of the choline-binding pocket in the ΔN-ChoKβ•ADP•Pho-HC-3 crystal structure. Pho-HC-3 (yellow) and its surrounding residues are indicated as in Fig. 3C . The crystal structure of the ChoKα•Pho-Cho complex (PDB code 2CKQ) was superimposed onto our ΔN-ChoKβ model, and only the Pho-Cho molecule (cyan) is displayed. In both B and C, the secondary structure elements and residues are numbered according to Fig. 1 . Table S3 . B-factors of the atoms of the Pho-HC-3 molecule complexed with ΔN-ChoKβ (PDB code 3FEG). In the coordinate set, two different conformations of Pho-HC-3 (named here conf A and conf B, respectively) were modeled with half occupancy based on the electron density corresponding to the solvent-exposed oxazinium ring. The atoms in the molecule are labeled as in the table (right) and the atom labels of the solvent-exposed oxazinium ring are colored red.
SUPPLEMENTAL MATERIALS

Supplemental Material I. Crystallographic analyses of dimeric ΔN-ChoK ternary complexes
In the case of the ΔN-ChoKα1 ternary complex (PDB code 3G15), the r.m.s deviation between two molecules in asymmetric unit of the crystal was 0. 29 Å. Cα comparison between N-and C-terminal lobes of two monomers, however, shows that the r.m.s deviation value between N-terminal lobes (0.33 Å) is higher than that of C-terminal lobes (0.21 Å). In addition, the N-terminal lobe in one of two molecules was less well ordered. Analyses of the symmetrical arrangement in the crystal lattice reveal that while one of the two N-terminal lobes in a given dimer was packed close to neighboring molecules, the equivalent region of the 2 nd molecule made little contact with surrounding molecules, and this was also common in the other ChoK structures (PDB codes 2CKO and 3F2R) where one of N-terminal lobes was partially disordered. Regarding the dimer of the ΔN-ChoKβ ternary complex, when the [1-x, 1+y, 1-z] operator, which represents a crystallographic transformation in the given C2 spacegroup, is applied to the coordinates of our crystal structure (PDB code 3FEG), a dimer is produced that resembles the arrangement of the two protein molecules in the asymmetric units of PDB codes 3G15 (ΔN-ChoKα1 ternary complex) and 2IG7 (apo-ChoKβ isoform), and even that of Caenorhabditis elegans ChoK (PDB code 1NW1).
Supplemental Material II. Coordination geometries of Mg ions in ΔN-ChoK ternary complexes.
The catalytic core of ChoK is homologous to that of APH(3′)-IIIa of the bacterial aminoglycoside phosphotransferase family (2, 3) . The Mg ions in the catalytic site of the ΔN-ChoK ternary complex structures were assigned on the basis of their bond distances and coordination geometries, as well as the homologous Mg-binding sites of APH(3′)-IIIa (PDB codes 1J7U and 1J7L) (4, 5) . In the crystal structure of the ΔN-ChoKα1 ternary complex (PDB code 3G15), Mg-1 is coordinated to both the α-and β-phosphates of ADP in a typical octahedral geometry, whereas the coordination geometry of Mg-2 is distorted in bond angles and distances, when compared with that of Mg-1 (Fig. S2A) . The sulfate ion positioned inside the catalytic pocket mimics the γ-phosphate of ATP and directly contributes to the coordination of both Mg ions (Fig. S2A) . In the catalytic core of the ΔN-ChoKβ ternary complex (PDB code 3FEG), Mg-1 is coordinated in almost the same geometrical arrangement as that of the ΔN-ChoKα1 ternary complex, albeit with a wider distribution of bond distances (between 1.8 and 2.5 Å) (Fig. S2B) . A water molecule was modeled into the position equivalent to the Mg-2 binding site of ΔN-ChoKα1, where this water molecule was hydrogen-bonded to surrounding atoms with the bond distances of more than 2.7 Å (Fig. S2B) .
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